Introduction
The need for strict infection control in dentistry has been recognized, and the importance of the disinfection of impressions in order to prevent the transmission of infectious diseases in dental personnel has been reported (1) (2) (3) . Although immersion disinfection is recommended for impressions (2, 3) , hydrocolloid impressions treated with immersion disinfection produce stone models of poor surface quality due to the type of disinfectant used (4) (5) (6) (7) (8) . Moreover, increased immersion time causes deformation of stone models due to the imbibitions of impressions (9) . Furthermore, environmental contamination through the drainage water must be a consideration when disinfectant solutions are used for treatment.
Recently, the bactericidal activities of acidic electrolyzed water prepared by electrolysis of water containing a small amount of sodium chloride have been investigated (10) (11) (12) (13) (14) (15) (16) ). An acidic electrolyzed water showed effective bactericidal activity for even a brief immersion time (14) . In addition, acidic electrolyzed water has a low risk of drainage contamination because acidic electrolyzed water is easy to deoxidize to water in a short period. Consequently, rather than tap water, acidic electrolyzed water is expected to be used for the disinfection procedure of impressions in the rinsing of hydrocolloid impressions. However, only a few reports as to the effects on the reproducibility of resultant stone models exist in the literature, and detailed investigation is needed.
In the present study, we evaluated the effect of rinsing hydrocolloid impressions using acidic electrolyzed water 
Surface roughness
For stone specimens obtained from alginate impressions, with the exception of the stone specimen from the JLP impression rinsed using acidic electrolyzed water for 3 min, the Ra values were significantly smaller than those of the control under all rinsing conditions. For stone specimens from agar impressions, the Ra values were significantly smaller as compared to the control under every rinsing condition. The use of acidic electrolyzed water for rinsing yielded a smaller Ra value as compared to use of tap water, regardless of the rinsing time. For stone specimens from agar/alginate combined impressions, under all rinsing conditions, the Ra values of stone specimens were as small as those of the controls.
Surface hardness
Under almost all rinsing conditions, the decrease in the scratch hardness of stone specimens was significant as compared to the scratch hardness of the controls. Figure 3 shows typical SEM observations of the surface of the stone specimens obtained from AFIII, AJI and AJI+AFIII impressions. SEM observation of the stone specimen obtained from AFIII impressions rinsed using both acidic electrolyzed water and tap water (Fig. 3b) revealed that the crystals were arranged closer than was the case for the control (Fig. 3a) . In the case of the stone specimen from the JLP impression, SEM observations revealed no differences between the control and the various rinsing conditions, and no difference between acidic electrolyzed water and tap water.
SEM observations
For the AJI impression, SEM observation of the stone specimen from the rinsed impression revealed smaller crystals that were arranged close along the impression surface, as compared to that of the control. In particular, the specimen from the impression rinsed using acidic electrolyzed water (Fig. 3d) was clearly different from the control (Fig. 3c) . The SEM observations of the stone specimens from AJI+AFIII and AJI+JLP impressions treated with every rinsing condition revealed small crystals that were in close along the impression surface as was the control (Figs. 3e, 
Discussion
The use of acidic electrolyzed water for the rinsing of impressions following their removal from the oral cavity is useful in preventing cross-contamination. In the present study, we investigated the effect on the surface roughness and surface hardness of stone models of rinsing alginate, agar, and agar/alginate combined impressions using acidic electrolyzed water. The results indicated that hydrocolloid impressions rinsed using acidic electrolyzed water produced stone models having a surface roughness that was equal to or less than that of stone models obtained from nontreated impressions. Habu, et al. (17) reported that the rinsing of alginate impressions using tap water decreased the surface roughness of stone models and that the decrease became more profound as the rinsing time became longer, and suggested that rinsing treatment removes exudates on the surface that are caused by syneresis of the alginate impression, which deteriorates the surface of stone models due to retardation of the hydration of calcium sulfate hemihydrates. Similarly, the use of acidic electrolyzed water is considered to produce a smooth surface because rinsing treatment removes exudates on the surface of the impression, even though the surface may be affected by chlorine contained in this water since immersion of the hydrocolloid impression in sodium hypochlorite solution increases the surface roughness of the stone model (8) .
Borax, one of the ingredients of agar impression material, retards the setting of gypsum, and hence deteriorates the surface of stone models (18) . The rinsing treatment reduces this effect of borax in exudates from agar gel, and may decrease the surface roughness of stone models. In addition, agar impressions were reported to improve the surface quality of resultant stone models by treating with weak acid as a fixing solution (19) . It is thought that the effect of the acid exceeds the effect of the chlorine contained in acidic electrolyzed water on the surface of the agar impression, so that the use of acidic electrolyzed water produces a smoother surface of stone model as compared to use of tap water.
Agar/alginate combined impressions produce a smoother surface of stone models as compared to agar impression because of less exudates from agar gel (20) . Moreover, rinsing of agar/alginate combined impressions using acidic electrolyzed water was expected to improve the surface quality of the stone model by removing exudates on the impression surface and hardening activity of acid, as was the case for the agar impression. Hence, under all rinsing conditions, the surface roughness of stone specimens obtained from agar/alginate combined impressions was small.
The compressive strength of set gypsum decreases according to the increase in the ratio of water to powder (21) . The rinsing treatment causes the impression surface to be covered with water. The remaining water on the surface of impressions may increase the W/P ratio of mixed stone near the impression surface before setting.
Therefore, a reduction in the hardness of the stone model appears near the surface that is exposed to impression. Thus, the scratch hardness of the stone specimen for all impressions was decreased by the rinsing treatment, and the amount of the reduction in hardness was approximately identical for the use of acidic electrolyzed water and the use of tap water. On the other hand, brief immersion of impressions in acidic electrolyzed water has been reported to increase the Knoop hardness of the resultant stone model (16) . Acidic electrolyzed water may accelerate the setting of gypsum, and further investigations of this phenomenon are required. SEM observations supported the results of the surface roughness of stone specimen obtained from rinsed impressions. The stone specimen with a smoother surface revealed that the smaller crystals were arranged close to the impression surface.
In summary, rinsed hydrocolloid impressions using acidic electrolyzed water produced stone models with surface qualities those were generally equivalent to stone models obtained from rinsed impressions using tap water. Furthermore, the use of acidic electrolyzed water decreased the surface roughness of stone models from agar impressions. Based on these results, rinsing of hydrocolloid impressions using acidic electrolyzed water is an acceptable treatment and has no negative effects on the surface quality of the resultant stone models.
